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Sestopalov. L B. Geneml‘sdﬂ.tﬂon of the ptoblem tﬁ‘ the o AL
f{ ‘temperature houndary layer in a diffusor. - Izv.’ Aﬁ :
‘Nauk SSSR. Otd Tehn, auk 1936, no. 8, 3-9, (

'\‘ A sian)

& The author i ves’ngates temperature dlstnbutxon in a
bundary layer ‘along one wall of a- dxffusora He considers!
two-dimensional’ convergent laminar flow’ of a viscous' .
non-compressible liquid*between two inclined walls. In" ;.
Prikl. Mat! Meh. 16 (1952), 613-616 [MR 14, 697],'the ' . =

: author foundapartxcularmtegml of the non~homogeneous R
i differential equation controlling the phenomenon; in this -
: work he finds the complementary function, that is' the. =
solution of the hdmogeneous part of the above equation, -
together . with the prevxously found particular intégral
gives.the general solution. By suitable substitutions and ;
changes of -variables - the author reduces the thermal : .
equation into an ordinary hypergeometric. differential
equation obtaining a solution which contains, of course,
hypergeometric functions. The solution énables the author
* to find an approximate expression for the heat .transfer
coefficient (the Nusselt number) . -~ " T.Leser.

i
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Translation from: Referativayy zhurnal, Mekhanika, 1957, Nr 8, p 66 (USSR)

AUTHOR: Shestopalov, V. P.

TITLE: The Laminar Flow Past a Plate in the Nonlinear Theory of the
Boundary Layer of a Viscous, Compressible Fluid With an
Arbitrary Temperature Distribution Along the Surface (Laminarnoye€
obtekaniye plast'mk'\ v nelineynoy teoril pogranichnogo sloya vyazkoy
szhimayemoy zhidkosti pri proizvol nom raspredelenii temperatury
vdol' poverkhnosti)

PERIODICAL: Uch. zap. Khar' kovsk. gos. ped- in-ta, 1956, Vol 18, pp 121-133

ABSTRACT: The author assumes 2 nonlinear temperature dependence of the
viscosity coefficient, in consequence whereof he inserts into the equa-
tion of motion an additional term with a new viscosity coefficient which
is proportional to T2 (where T is the temperature). Thereupon the
solution of the system of boundary-layer equations is performed by
means of the method of Chapman and Rubesin (Mekhanika. Sb. perev. i
obz. in. period. lit., 1950, Nr 4' under the same premises. The
article points out that for high flow Mach numbers the thermal boundary
Cuard 1/2 layer is considerably thicker than those computed by Chrapman and
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AUTHOR SESTOPALOV,V.P.
TITLE The Propagation of Electromagnetic yaves along @ wave Conductor
with a gpiral which is Partly Filled with 2 Dielectricum:
%urn.techn.f18) 26, fasc.12, 2749-2154 (1996)

PERIODICAL
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zurn.techn.f13, 26, fasc.12,

of the small amplitudes are satisfied, the equation for the 2O

elactrons and the equation for gaturation are written down: Pwo equations are

obtained with the help of which the quentities p and (p -8 constant and

X - the propagation constant) can be found. From the same equations all

Hdicals of the gystem are obtained, whi yo be difficult to find

in the general form. It i8 therefore necessary to be content with an approxi—
Analysis is

mative investigation of these equations for the most simple case.

oarried out for weak electron pundles at av initial velocity of electrons that
is a near approach to that of no—fluctuating waves. Besides, tne case of
sufficiently high frequencies, g of the BESSEL funotion
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in the equation which was set up, nvestigated. In contrast

will suffice, is 1
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Thz Application of Integral Correlaticns te the Solution of the Probliem of *he

Flow Around a Plate

()
—
<

The tepsion from the friction at the plate is¢ detsrmined in the rponliinear the:
of the boundary layer as follows:
= N
Pyy ’ y=0 b
In the present case is:

v (4)

Pay [y=0 = 87 TFTI

Having integrated Eq, (1) over x ws obtain
v _ T - 4 (2 ] . ?* r__ : X
—‘T}_ = —;—2—-—' o (‘() + ——-;—— in 8 ()'.) + C

e constant G is determined from the experimental data., The numerical ¢ tlation

alcu
of the tension of friction at the two-dimensional plate is exemplified, A comparison
with the experimental results snows that the correlation obtained from the nonlinear
theory satiszfactorily agrees with the experience, There are 6 referencss,

Ye N. Eondarew

Translator's note. This is the rfull transiartion of the original Russian abstrati,
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AUTHORS: 3algaiov, Be e Shestor ;lov, V. Pey 51-1-2%5 50

TITLL: Frcugation of blectro -naénet;c Waves in e t-r"*-* Srste.ns, Jsing
a Spiral and 2 Dielectric (Rasyroatﬂ4xen1J i
voln v :aJedl;adushchikh sistesakl, ispael'z Jdd"" 1,4ih spiral! i

@iclektrik)

PERIODICAL: Zharnal Teizhinichesoy riziki, 1958, vol. 28, ur 1, e 158~-201
{(USSR)
ABSTRACT : The propagation of luctrom;fnetic auves is investige ted in e spi-

ral jocated in & dielectric meGiui al the DruJBPCL of an electron
buncle. The sroperties of retarding bdstcmu in which construction
gaanzes in the spiral as well as in the dielectric &re poss-ible,

investiz:zted. It is demonstratead: 1) The azplification of the
,sten at constant wave length decreases souaewhat with the in-
rease cf the dlelectrlclud congtant of the mediun in which the
piral is loct ted, i.e. 1n the case oi & cerbtain increase of the
clocity interval of the ¢lectron bundle for which an au-llfﬂcatﬁon
s5till possible. gne efficiency of the ajstem changes Jnlmportaqt-

2) ile a.plification coefricient of the systea =lectron bundle

sl-cierectric - ca3n ye higher than the _gllflcff‘ﬁh coeffi-
nt of electron buntle - spiral it the wave lengtn of the inten-
Card 1/2 “i:oq oscillutions is s;;c1,llJ crosen l.e.
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ST ERER

The Investigation of = uoderating gysten with 2 gpirals 57-28—6—26/34
in a pielectric adiun

employ such a nethod of moderation in the electron apparatus.
¢ ic neces3zlY to atudy @ moderating gystem in =which vath
a cpiral and a dielectric is used, and in which the energYy
surrent 1S nearly aniformly distributed jnside and outside
tne spiral. AS 2 possible golution of this problen the authoT
wgsects using 2 spirals. In this case one of the spirals is
ccated in the free space and the other in a dielectric ex~
ending withoutl 1inmits in radial direction. The presence of
o second spivel nakes it possible to modify the structure of
the electromagnetic rield in the system considerably- This
21so leads to the naw aistrivution of the "propagated" capacity
Investi:;tion of the noderating systems with gpirals surrounded
vy the dielectric sedium appears to be necessary also from
other points of view. It is known that the gpirals in the case
of the usual type of travelling wave tubes are supported either
by & glass tube or by ameans of & special type of ajelectric
rod. Therefore determination of e.g. the resistance must be
carried out py teking the dielectric content of the tube into
card 2/4 account (Reference 6 and 7). The analysis carried out shows

/ /
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Tre Investigation of a Moderating Systen With 2 Spirals 57-28-6—26/34
in a Dielectric Medium

that the useé of 2 spirals in the dielectric medium in the
case of a suitable selection of the winding angles and the
dielectric permeability values offers the following poasibi-

1ities: 1) The dispersion of the system can be modified within

wide linits. 2) A new distribution of the enersy current in

the system, which is moTre profitable for practical purposes{

can be carried out. 3) The resistance in the system can be v
reduced. Therefore, the increase of the dielectric permeability -
values E.2 of the medium, in which the 2. spiral is located,

secms to be one of the possible means of improving the
efriciency of the traveling wave tube. As is shown by calcu-
1ations (figure 5) the dielectric may in this case direcily
adjoin the 1. and 2. spiral. There are 8 figures and 8 refer-
ences, o of which are soviet.

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet (Khar'kov State
University)
card 3/4
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The Investi -ution of a Moderating System With 2 Spirals 57-28—6-26/34
in a Dielectric Medium

SULIITYED: April 17, 1957
1. Waves—Velocity 2. Dielectrics--Performance 3. Magneti:

fields--~Performance 4. Traveling vwave tubes——Performance
5. I'nthenn tics

Ccard 4/4
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The Boundary Diffusion Leyer in Diffusers 76-32-3-13/43

for convergent flow of the liquid (g < 0),and
4 similarity with the derivations of)the

heat transfer calculations 1g noted; end

a comparison with autocatalytic reactions is made. After

a complete mathematical derivation ,the final formula;is givenas a

first approximation for +the concentration distribution of

the convective diffusion, shereas the calculation

formula for the thickness of the boundary diffusion layer

is given by using the approximation equation for the

diffusion current according to the Nernst theory (ref 3).

From the obtained results It follows that the d1Pfusion arrent

decrenses with an increase in the distancestd the outlet of the

diffuser,. whereas the thickness of the boundary dgiffusion S

layer increases. The latter is inversely proportional to

the square root of the potential motion of the liquid in

the diffuser, as shown by the formula. Some earlier

observations are confirmed by the present obsgervations.

There are 5 references, 4 of which are Sovietle

Card 2/3
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Propagation of Electromagnetic Waves in Decelerating Systems Which Contain a Spiral
and a Dielectric

shown that the amplirication tactor of such a system can be larger than the ampli-
ricatlon factor of the spiral - electron beam system, if the wavelength of ampli-
fied oscillations is chosen in & spenial way and satisfles the following relation: >c/
: 2T
Voh Ao
where ¢ and )-o are light velocity and wavelength in free space, V., is the phase
velocity of the decelerated wave, and a is spiral radius. Possiblg changes in the
design of the spiral - dielectric system are considered. It was established that
the introduction of additional elements into the decelerating system (axial metal
rod, external metal casing, etc) permits changes in the nature of dispersion charac-
teristics of the system., The authors performed also an analysis of the system con-
sisting of a spiral and a magneto-dielectric, The use in decelerating systems of
magnetics, side-by-side with dielectrics, leads to a considerable re-distribution
of the flux of electromagnetic energy which propagates in the system, There are 9
references, V.P. Shestopalov

a = const,

Translator's note: This is the full translation of the original Russian abstract,
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sov/zkmsgﬁk»21/33

Influence of the Magneto=dielectric Medium on the Propagation of
Electromagnetic Waves in a Helical Waveguide Sjituated in 2
Magneto=die1ectric

the longitudinal coordinate Z is in the form of
exp[i(wt - pz)|, where w is the angular frequency and
is the longitudinal propagation constante The eXpre-
ssions for the normalised field components are!

E 1 - bo, (x) B 180, (x)
. =—X = prey(x) I SR -5 = mmurz,l(x)_-———-L——'
r g, 1 - bdo(x) ¢ H, 1+ed0(x)
H 1 = 90, (x) H 1 - 86 (x)
h = .-—r- = 5rE)l(x) _______———l—-"’ s - —-r(evmsral(_x)___‘_____——l—'———’
L 1+ 86,0x) ¢ B 1+ 86 (x)
(1.1)

where © and © are unknown integration constants which
can be defined from the boundary conditionso Other
parameters of Egs (1.1) are defined by Eqs (L.2), wherj#////

/ /
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Influence of the Magneto—dielectric Medium on the Propagation of
Electromagnetic Waves in a Helical Waveguide Situated in 2
Magneto-dielectric

where A and B are defined Y Egs (1.5)- The symbol
in the above equations denotes the winding angle of
the helix. In the symbols I, and Epnl ° the first

subcript denotes the order of the functions in Eas (1.2),
the second subscript refers to the medium, while the third
subscript denotes the radius of the helix or the radius

of the magneto-dielectric. The constants 61 and 91 .

which define the relative field components in the space
between the helix and the magneto-dielectric, and 62

and 92 , which refer to the inside of the magneto-

dielectric tubeé, are expressed bY Eqs (1.6)- Eq (1.4)
determines the relationship between the transverse
propagation constants for vacuum Y, and for magneto-

dielectric Y ¢ These gquantities are related by Eas éﬁ;})ﬂ

/ /
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Influence of the MagnetOmdielectric Medium oIl the Propagation of
Electromagnetic Waves in a Helical Waveguide Situated in 2
MagnetOwdielectric
results obtained on the basis of Eq (1.9) are shown in
Figures 3.7, Figure 3 illustrates the dependence of
(c/v, ytg'y on the ratio of the radius of the magneto-

¢ to the radius © The values of
function of Bry ed in Figures
Similar curves
jution

f the heliX.
are plott

dielectri
c/v@ as a

and 5 for various values of € and P e
Figure 7 illustrates the soO

are shown in Figure 6o
of Eaq (L.9) for special caseS. Further calculated
results are given in Figure 8, which shows the ratio of
the power propagating inside the helix to +heé pover
outside it as & function Brl . When the helix 1is €
cent to the magnetoﬂdielectricg the boundary conditians
of the system can be expressed bY Eqs (3.1) (Refs 16, 17)-
defined bY

The notation adopted in these equat.ions is
Eq (3.2), where l is the width of the tape of the helix

and d 1is jts spacinge. For this system, the dispersthf

losely

adja
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delay systems oOT matching sections)g antennaé, measurement
of permittivity and permeability of various materials and
jong-distance transmission waveguides.
There are 10 figures and 22 referencesS, of which 5 are
English, 17 Soviet; 1 of the Soviet references is
translated from Englishe

ASSOCIATION; Khar’kovskiy gosudarstvennyy universitet
§Khar‘kov State University |

SUBMITTED: April 9, 1959
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SO0V/109- - -4-3-34/38
nestopalo” . and Yatsuk, K.P.

UTHORS: Shestopaloy, V.P,. an ' , .
%ITLE- “Aaoljc;tions of Slow Surface Waves for tﬁg Eeiigaigiggeg
. L%E Permittivities of Materials i;ﬁUizgzkigVOln va

spol’ ovanive medlennykh poverLnno .
Eiig;énigéag1élektricheskikh pronltsayemostey veshchestva
na sverkhvysolkiki chastotalh) 1059
PERIODICAL: Radictsknnlka 1 Elektronika, Vol 4, Nr 3, s
pp G700 (USSR) ‘. .
ABSTRACT: It is krcwn (Ref 1) that a helix having 2 radius a

a winding angle has the scattering equation in the
forms o N I (kla) KO(K]_&) (L
n t 4 = o ?
=z ctg” T;(k1a) ¥y (kg 2)
Xy 2K
- . 2 2_ = -(“-)- = == 3
whera - (:, - %: kf = K§ - K73 k3 '\TQ 'I\g 3

i is the
wvhere M, 18 the wavelength in free space, :)g s
innétb of =he wave slowedmdowg szthzshii;xﬂhase S ooty
fre 1 ré 1 n 3
raquency of the generator a ] : °
fw“ Cfl-he ;-lé'a:e in the helix, If the hell}étcgrilganizuation
card /3 J.electris vod of a radius a the scattering e
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S5ur { 7es - A ement of the
of Siow ourface Waves for the leasure

ications . H i
%ggiitigl@r{m; of Haterials at Ultrahigh f‘lre%uelthliz Eqs (1) and
12N H |T 1 S E ("}n On t € as1s < 4 "—' T
28 :j w‘p:hq%ie %J ;'ind the value of the Pe.r{n%t'tl“t"
UL ine Y4 and this 1s approximately given by

- 7‘.% \ -1 (u)
. i\}‘:g ) 4 the helix
{ there .8 & ¢(Learanne between the rod dnd"‘h.nie b‘ 135
L:Lp exoression for ¢ is glven by Eq (5’)&’1 Nfe*-ne ki
the Ja:'i_us of thne rod; M is the len%f ﬂrolé };Lle]_}_x e
elowed~down oy the reiix and tne rod. g .

sy that the radius of its conductor i; smili 1? s
st con witn :ts period, the expression fo ?11-* on
e by Eq (6) where !s +he period cf the heliX.
given by Bg (6) where 4 1s the D riod cf the Mimall in
tthutkeT hand, when the perlod cf t e vthe ;ipression
c.mpar Lson with the radins of the he%lx, e
};:Lu: “.s given by Eg (7). The above fnggviiy ete
;ﬁ;lo&ed in the measurements Qf the permit AP
ﬁuﬁheV of dielecttics at wavelengthg ranging 11 ERPRHIPS
%1"¥‘ "The Tecults arve shown graphically lntriie 1 ar
;£P>”;SGL15 of Fig 1 do not take into account <t
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sov/zo-125-4-28/74

Resonance in a Spiral-shaped wave Guide

Placed in & Magnetodielectric Medium (Prostranstvennyy rezo-
nans v spiral'nom volnovode, pomeshchennom v magnitodielektri—

cheskuyu sredu)

PERIODICAL:
(USSR)

ABSTRACT:

Doklady Akademii nauk SSSR,

1959, Vol 125, Nr 4, pp T94-T97

The conditions of zero-th and spatial n-th Tesonance for a

gpiral wave guide in free space are h &« 2n/d, b, = (2n/d)n

(n = 1,2,...). Here ho =co/v denotes the wave number;

G - the cyclic frequency;

4 - the spacing of the spiralj

v - the phase velocity of the wave in the spiral. The expres-
sions mentioned may be written down also as follows:
d K ?\g; da n?\g (n = 1,2), where )g denotes the wave length

in the spiral wave guide. At high frequencies the above
equations may pe expressed jmmediately by the main parameter

Ccard 1/4
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Space  Resonance in a Spiral-shaped Wave Guide SOV/20-125-4-26/T4
Placed in a Magnetodielectric Hedium

d ~ n)h sin 8. Here Xo denotes the wave length in free space.

For the purpose of determining the conditions of sgpatial
resonance of spiral wave guides located in a magnetodielectric
medium, it is necessary to find the dispersion equation for
the waves in such a delaying system. It is necessary, in this
connection, to distinguish between two possible cases for the
arrangement of the magnetodielectric medium with respect to
the spiral: 1) There is no interspace between the spiral and
the magnetodielectric which is coaxial to it. 2) There is
direct contact between the spiral and the magnetodielectric.
First, the rather voluminous dispersion relation for the first
case is derived; some of the curves plotted according to this
dispersion relation are shown by a diagram. In the second
case (direct contact between spiral and magnetodielectric) the
boundary conditions on the spiral are differently shaped than
in the first case. Conditions are also written down for the
components of the electric field along the spiral. Next, the
complete system of the boundary conditions of the problem is
written down in the cylindrical system of coordinates, and
Card 2/4 herefrom the dispersion equationfor the waves in this systenm
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Space Resonance in a Spiral-shaped Wave Guide SOV/20-125-4-28/74
placed in a Hagnetodielectric Medium

is derived and also specialized for high frequencies. By
means of this dispersion relation, it ig possible to express
the phase velocity v' of the delayed wave jn explicit form

by qua e the properties of the

medium and © i does not depend on
frequency, and this faci j ormulation of the
condition of spatial resonance for a wave guide located in a
magnetodielectric pmedium, This condition has the form

d «jhoasin 9, dnrv nﬁaasin g. The second diagram shows the dis-

persion curves calculated foT various values of (& for the
gecond of the afarement ioned two cases. In the first case, the
waves are delayed mainly by the apiral, and in the gecond,
nowever, delay is caused both by the spiral and by the
dielectric. The magnetodielectric increases not only the
delay, but jt also narrows the forbidden zones within which
only fast waves are propagated. There are 2 figures and

7 references, 6 of which are Soviet.
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ician
PRESENTED: January 5, 1959, by M. Ao Leontovich, Academl
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; “Pispersion Properties and Space Resonance
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Pkllxll‘kl e].e ro ika . 19(_0 V_]. .
e i rs 1 k
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AUTHORS: sulgakov, B.M.o, W v.’., Shishkin, L.,
and Yakimenko, J.0. '
TiTtU: Symmctricul surface LWaves in a fietical tavoeguide

lmersed in @& Ferrite Modium

o Tonacate: fladiotcekhnika i elektronila, TR Vol.,5, No. 1l
;\]).1513—1527

T T ~uhl and talher (et . ) have coneidered the dispersion
prnpvrties of a helical oy wuide with extornal ferrite medium in
the presence ot a constant iransverse magnotic bias. The
dispersion equations of such a eystom contain medified Bozsel
functions as well as laguerre or whittaker functions which V&
complicates the analysis cf the charactrriztic vquations. If the \/
magnetic pias ficeld is parnllnl to the axits of the sy:=toen, the
longitudinal field component- in the ferrite and freoe space are

expressed by the modiried Beasel functions. The dispersion
equation can be analysed more fully therefore than in the cas@ of
transverse bias. The article derives the dispersion cquation of a
helical waveguide placed in a cylindric?] cavity in an infinite
ferrite medium, In cylindrical coovdinates, the waveguide passcs
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AUTHORS: spestopaloy, Ve P., Spol ik, L. I.

TITLE!: Disprrsion properties of - coaxial Helleal Line
Tmmersed in & Magnetudieln;tric

PERTODICAL: siurnal tekhnleneskoy pioiki, 1960, Vol 30, Nr 1,
pp 3-14 (USSR)

ABSTRACT: It is ol interest to 1nvestigate the dispersion
properties of a coaxlal nelical 1line immersed in a
dielectric, using a3 the baslc approximation the

wlogquet tneoren ror periodical structures. one
13 pound to assume that current 1in the hellx satisfies
tie peneral pequirements o the theorem, except that
tiie compulsion factor is arbiutrary. The autnors
optaln solution for noramal waves using the requirement
: tney should not allow elther tne active or
. rezctive power o escape beyord tne surrace ol
nr strip.  They anow that 1n specified 1imit-
tne newly geveloped and then simpliried
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Dispersion Propertles of a Coaxial Hellcal 77322
Line Immersed in a Magnetodielectric S0vV/57-30-1-1/18

21 e

—_— T -
d

form of a traveling wave. Thne authors next write
the components of K in the cylindrical coordinate
system in the form:

= const, the current density 1s in the

K,=f ({} — z) e~ K, —g (ng — z) =il @)

Note that owlng to their single-valuedness with

respect to® , f, and g, functions must be periodic

in ® with a period of 2T, which ensures that

Eqs.(2) agree wlth the Folquet theorem. Equations

(2) are most general, and f and g parts describe

the current density distributlon in the cross

section of the strip.After Fourier-analyzing Egs. (2),

the authors compute the fields for the general

case, and for the case when the waveguide 1is missing.
Card 3,16
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Disperslion propertles of & Couxial Hellcal 77322

Iine Dmmersed in a I'Iaguetodielectic SOV/5'(—3O—1—1/15
nelther active nor reactive power 18

tne surface of the strip. After appropriate
he digpersion relations may be

speakdng,
crosging
transtormatlons t
written ln the tormt

Koy Kt
e L Bt hal)
L T \h,,,(c) /(,,.(u)l__l K (o) _I:_(i)_j
e )

o I:;.TC{ T I ()

Ko (e} N (ulA] i ' fm @ mhge
Lk md

acty D - ku‘{...u
Ry RmE oY =(,

_Im(u) , Ag. [.u(t-‘) .f L b}
b)) ey \.‘ ) Kt Km (e} Kula)
2 | Late) [""(,,) T pute) T Lnla)

i we e Do .op 4 ee. .
= .\.m—kg,u-,nm—hor LI and
e modifled Bessel functions; m labels the m-th

it lahal
\ [S4s 51
b
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Dispersion Properules of a Coaxlal Helleal 77322 ,
Line Dmmersed 1n o Mumetodlelectric S0V/57-30-1-1,18

Fourler component. For ,Ul [J-2 =M, El = 52 =g,

(14) goes over into the dispersion relation obtained
by Stark (see ra2f), For the m-th Fourlier component of
the parallel deslty distrilgutiqn on the helix, the

authors use Slu 'S cXpression:

K =t + j"[(m -4 c’;':'; cos"’f'{) r;] . (16)

tm T d costy

obtalned assumine:  that the parallel component of the
current along the strip tends to Infinity as the
lnverse square root of the distance from the edge
of the strip; that the current density is symmetrical
over Its cross section; and that the distribution
curves of constant phases are lines perpendicular to
the ztrip edges, In the equation, I 1is amplitude of
the lincar current; J_ 1s Bessel's function of the
card 6,16 first kind, sero ordeB. To simplify Eq. (14), the

T AT P
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authors first note that the phase velocelty of the
m-th component In the ka, hoa coordinates 1g glven
by

Bl _k ket

v Tl hget 4= my ety (17)

The m-th phase veloclty in unitsg of the speed or
light ¢ for a gilven point or the characteristics of
bropagation in the ka, h a coordinates 1g then
determined by the slepe Tof the 1ine passing
throuch the point m cot W on the hoa axls and the

polint on the characterlstics, Flg., 1.

A
)
’L)/’.ifl"‘ . ; c
N\ N nt
N N
! . - \/‘»: 7
) e T gy 7Y
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Dlopersion Fropertles or a Consla]

Line Dmmersed tn oo Magnetbodlol. o)
LF)

Tne boundary of ..
\’f

from condition RL-m o . leads to:
C
ka=h,a-r+m ctg . (18)

case of m-th field

1s of an oscillator
speclal kind and wi
the allowed region
integers) have the
phase velocities of
to the velocity of
the vicinity of the
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Heddenl

Yorbldden regions ig obtalned

Vph. - >c, 1ts radial dependence

Y nature, the solutions are of a
11 be discussed Separately. In
flelds with m = -s (where s -
largest phase velocity, while
other fields are small compared
light, and they are localized in
helical strip. The m = -g flelds
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Dlspersion Propertics of & Coaxlal Helical 77322

Line Immersed 1In a Marnetodielectric SOV /57 -30-1-1/18
“oh -

g o

42

~ivean
Siven

48]

- QL Nl 2 &l e
Vl_‘ - L= - i . T ~ e o
v 1 '.IJ. (3 nc
T —" sin. (28)
c . 2 .
LI for the zero, first, and second order. Flgure 3
shows typlcal disperslon curves for Ll/— 10°, c¢/a

, Lo /
= 2, b/d - 0.1; }EI = 1 and E—i =1, 2, 81 (curves

1, 4, ). Curves 2, 5, 8 are for b/d = 0.5, all
the other relations ba2ing the same, and curves 3,

€2
El

for b/d = 0.9; =1, 2.

Card 10,16
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Disperslon Propertiles of a Coaxial Hellcal 77322
Lire Immersed 1n a Magnstodlelectric SOV/57-30-—1—1/18

Tne authors state that a variation of b/d between
0.1 and 0.5 increases somewhat the retardation of

£ ,
the system while the influence of —5_:2 and l—ﬁ-a-
1

-

on the retardatlon rapidly weakens wlth the increase
In the distance of the magnetodlelectric form from
the hellx. In the case of fast wave with phase
velocity higher than ¢, ka> hma; ’}’ m = igm;

expression:

° qr.a mhma 12
l ka ctg 4‘ -+ kuq,,‘u _J

transforms into:

[ty thor ot

(kactg ) ™ (gma)?

Card 12/16
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Dlupecsion Properties of a Coaxilal Helleal 77322
Line Immersed in o Macnetodlelectric S0V/57-30-1-1/18

Trnie authors discuss the case of the zero and the
{'lrst space resonance.,

Card 14/16
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Line Immersed !'n a Ma elical 17322
gnetodielectric SOV/57-30-1-1/18

A. A. Bulgakov assisted in calecul
' ating the di
curves. Tnere are 8 figures; and 10 geferencgls)ersmn
2 Soviet, 1 U.S. The U,S. reference 1s: L. Stark
. Appl. Phys., 25, 9, 1155, 1954 ’

ASSOCIATION: Khar'kov State University imeni A. M. Gor tkily

Khar 'ko
(gor ,kogo‘)fﬂkiy gosudarstvennyy universitet imeni A, M,
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Consideration of the Periodic Properties of a S/057/60/030/04/09/009
Spiral in Measuring the Dielectric Constant in BCOCG4/BGO2

Substances by Means of the Spiral Waveguide

Method

The substances investigated were: viniplast, porcelain, and ebonite.

Data are given in Table 1. The results of measurements with and without
taking periodicity into account, are shown in Table 2. With narrow-

band windings, the action of 2b and d upon the dispersion properties is
slightly stronger. There are 1 figure, 2 tables, and 4 Soviet references.

ASSOCIATION: Khar'kovskiy gosuniversitet im. A. M. Gor'kogo
(Khar'kov State University imeni 4. M. Gor'kiy)

SUBMITTED: July 2, 1959
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SHESTOPALOV, V.P., SLYUSARSKIY, V.A., ANDRENKO, S.D., CHERNYAKQVY, E.I.

Electromagnetic waves in a spiral wave guide with an anisotropic

.dielectric. Zhur. tekhn. fiz. 30 no.6:644—652 Je 160. .
(MIRA 13:8)

1. Khar'kovskiy gosudarstvennyy universitet im. A.M.Gor'kogos
(Electromagnetic waves)
(Wave guides)
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SHESTUPALOV, Y.P., SLYUSARSKIY, V.i., YATSUK, K.P.

Investigating delay systems of the type spiral-anisotropic
dielectric and spiral-finned structure. Paré 2. Zhur. tekh.
fiz. 30 n0.7:835-839 J1 '60. (MIRA 13:8)

1. Khar'kovskiy gosudarstvennyy universitet im. A.M. Gor'kogo.
(Radio circuits)

R
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3ULGLEGY, 3BoM., SHXSTOPALOV, V.P., SHISHKIN, L.A., YAKIMENKO, I.P.

Slow wzves in a spiral wave puide with plasma. Zhur. tekh. fiz.
30 no.7:840-350 J1 '50. (MIRZ 13:8

1. Khar'kovskly posudarstvennyy universitet im. A.M. Gor'kogo.
(Wave giides) (Plasma (Ionized pases))
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$/020/60/133/04/16/031

B0O19/B060
AUTHORS: Kalmykova, S. S., Shestopalov, V. P. »///
TITLE: The Theory of the Modified Spiral Wit% a Counter Winding ‘E?
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 4,

pp. 813-816

TEXTs Fig. 1 shows the systenm defined by the authors as a modified
spiral with counter winding. The same figure also depicts five cases

of different current distributions in the modified spiral. For the case
(Fig. 1) in which the longitudinal component of the electric field on the
axis dlffers from zero. the Fourier coefficients of the currents are
given by the equation system (1). The dispersion equation of the system
for this case is written down with formula (2). By a comparison of the
dispersion curve, shown in Fig. 2, with that of a double spirel with a
counter winding, it is shown that there are no differences between them
in the region of longer waves. The physical causes of these properties
cf the spirals are discussed. Subsequently; the authors compare with the
help of a diagram (Fig. 3) between the energy densities of the first

Gard - /7
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The Theory of the Modified Spiral Witk s/ozq/éo/135/04/15/031

& Counter Winding B019/B060

three components of an ordinary spiral, a double spiral with a counter b///
vinding. and that of the system considered here. The advantages offered fg

by the system investigated here, which basically consist of a considerably
lower stered energy of the system, are discussed. A comparison of the
impedances of the three systems considered here, ic made in Fig. 4. The
impedance of the system under investigation is found to be lerger compared
te the other two. Finally, the authors discuss the dispersion equations
for the other four czases of current distribution (Fig. 1) and then state
that a comparisen of the results obtained here with those from other
papers (Refs. 7, &, 9) yislds a good agreement between theory and
sxpexriments, There are 4 flgures and 9 references: 6 Soviet and 3 US.

ASSOCIATICN: Khar'kcvskiy gosudarstvennyy universitet im. A4.M. Gor'kogo
(Khar 'kov State University imeni A. M, Gor'kiy)

PRESENTED: March 4, 1960, by M. A. Leontovich, Academician

SUBNITTED: March 3, 1960

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2

“. e

ZILCHENKO, Nikolay Semenovich; KALIENIN, V,1., prof., retsenzent [deceased];
TARANENKO, V.P., dotsent’ retsenzent; SHESTOPALOV, V.F., dotsent,
retsenzent; CHERNYAYEV,L.K., kand, tekhn. nauk, otv, red,; TRET'YA-
KOVA, A.N., red.; ALEKSANDROVA G.P,, tekhn,red,

[Lecture course on electron opties] Kurs lektsii po elektronmoi

optike., Izd.2,, ispr, i dop, Moskva, Tzd-vo Khar'kovskogo gos.

univ. im, A.M.Gor'kogo, 1961, 361 p, (MIRA 14:9
(Electron optics)
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‘ s/142/61/004/002/003/010 :

q,4930 E033/E435

AUTHORS : ‘ShestOpalov, v.P., Kondrat’yev1raﬂ!ﬁn Slyusarskiy, V.A.

TITLE: An electron beam in a coaxial SIW line with an ;
anisotropic magneto-dielectric m f

130
PERIODICAL: Izvestiya vysshikh uchebnykh zavedgniy, Radiotekhnika,

1961, Vol.4, No.2, pp.155-164 )

TEXT: The propagation of electromagnetic waves in a coaxial,

spiral line with an electron beam is investigated; the space {
between the spiral and the outer sheath being filled with an
anisotropic magneto-dielectric medium, The article is divided i
into seven sections:

1, The spiral line consists of three (1 = 1,2,3) regions:

i = 1(0 érga) inside which a continuous, cylindrical,

mono-energetic. electron beam is propagated along the z axis of

the system; i = 2&1$z&§b) the region between the beam and the

spiral; i = 3(bgrgro) the region between the spiral and the

sheath, which is filled with the anisotropic magneto-dielectric

medium; {r = a, b, ro are the radii of the beam, of the spiral

and of the sheath respectively; jz is the beam current density).

Card 1/6
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An electron beam ... E033/E435

By using the field equations and the equation of motion of the
charge and assuming small signals, the first relationship between
the propagation constant hp and the separation constant of the
variables W, p is obtained (from previous works quoted in the

references)

2 2 ko 2 2
(h", - Xﬁ)(hn -k ) = Ky as(h_ - k) (1)
) 2 2

where n = V1o/€o k = w/c; kI = k“egpoi €0 and po are
the dielectric permittivity and magnetic permeability of the
medium; ko = w/Vg, the wave number, corresponding to the mean
velocity of the electrons Vg ; s = (Qﬂyc)(jg/QUo), where U, is
the constant potential difference given by Vg = (2e/m) (Ug);
e is the charge and m the mass of an electron. The total

current jz = ft = Joliz=dp=0). The index n = 1,2,3,4
indicates the number of the solution of the differential equation
for h, and Xn - The propagation constant h, determines the
nature of the electromagnetic wave propagated in the line,

2, Expressions for the longitudinal components of the electric

Card 2/6
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An electron beam . .- E033/E435

and magnetic fields in regions { = 1,2 are obtained. The
remaining components of the fields are derived from the
1ongitudinal components. The longitudinal components of the
electric an ic fields in region 3 are obtained by using
the diagonal tensors gik = (Er: ) and ®ik = (ur.u¢,pz).

The remaining componen -magnetic fields 1in
i tudinal compone

. and Xn . the
dispers i i i " by using the
boundary £ the beam, the spiral
and of the she ch of the 1 components of the fields.
At the boundary of the electron beam, the condition of continuity
of the tangential components of the electromagnetic field must be
observed} at the surface of the sheath, these components must
equal zero. At the surface of the spiral waveguide (assuming

an equivalent isotropic-con g cylindér), the tangential
components of the electric : mponents o
magnetic field inside and i he spiral in the direction of
its conductivity are continuous. From these conditions, the

card 3/ 6
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An electron beam ... E033/E435
of the fields are expressed as A B Enz(0),

amplitudes
the strength of the longitudina
along the axis of the system.
obtained. It is shown that the dielec
medium have much greater effect on the interaction ©
and the beam than the magnetic propertiesq

4, The simplified asymptotic form of the dispersion equation is
used to find the value of the retardation. It is shown that the
conditions for space»resonance for a spiral waveguide in an
anisotropic medium are analogous to the same conditions for an
isotropic magneto—electric° At low frequencies, the
interaction of the waves with the beam is small,

5, The asymptotic ngm of the dispersion equation is also used

for the case when a = b ro- Since a weak beam int
the excitation theory may be .

very little change into the system,

applied and equations for the reverse and forward waves obtained,
The cubic equation for hree solutions and
four sets of propagation parameters (one set for the reverse wave
hi, X1, and three sets ha 3,4 . Ko 3.4 for the forward waves)

are obtained. These show that the amplitudes of the waves with

Ccard 4/6

1 components of the electric field
Thence, the dispersion equation is

tric properties of the
f the field
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An electron beam ... E033/E435

propagation constants hy and h, are constant, .ppt waves with
h and hy have amplitudes which change proporti¥nally to
exp(+z . Iml13‘4)¢ The amplitude change depends “Pn the current
density and on the parameters of the medium. The phase
velocities are also investigated.

6. The power "fluxes" inside the spiral and between the spiral
and the sheath are next investigated and simplified asymptotic
expressions obtained. At high frequencies and with no sheath

the total power flow is proportional to the general dielectric
permittivity and inversely proportional to the permeability.

The distribution of power inside and outside the spiral is
investigated and comparisons made of the power "fluxes'" in systems
with an anisotropic magneto-dielectric and with a vacuum, with and
without a sheath, at high and at low frequencies.

7. Finally, expressions are obtained for the wave and coupling
impedance. It is shown that at high frequencies, the coupling
impedance decreases with frequency but increases with increase in
beam diameter. At low frequencies the coupling impedance is very
much higher than at high frequencies, There are 12 Soviet
references.
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s/024/61/ooo/002/012/014
FuL3/ E140/E163

AUTHORS ¢ Kalmykova, S5.5., Tret'yakova, s.S., and Shestopalov, V.P.
(Khar 'kov) :

TITLE: Propagation of electromagnetic waves in a modified
contra-wound helix enclosed in a cylindrical waveguide

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1961, No.2, pp. 159-164

TEXT: The article considers the contra-wound helix proposed

in Refs.l and 2 (Ref.l: 5.S. Kalmykova, V.P. Shestopalov, DAN SSSR,
1960, No.4, 133. Ref.2: C.K. Birdsoll and T.E. Everhart. Contra-

wound helix circuit for high power traveling wave tubes, IRE Trans.
Electr. Devices, 1956, ED-3, 4), enclosed in a shield. Curves are
given for the dispersion, delay, group velocity as a function of
frequency, and power transfer, It is found that the waveguide J/
screen increases the delay, decreases dispersion and improves the
bandwidth of the system; the group velocity of the slow electro- ts
magnetic waves is further decreased; . the impedance of the zero
harmonic in the screen helix is increased by comparison with the
unscreened helix; the ratio of impedance at the zero- and
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"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2

S-:41/61/004/004/014/024
o, | o0 EL40/E435
AUTHORS: Shgg@gpg}gxi_gigJ, Adonina, A.I.
TITLE: On helical waves in a helical wavaguide

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
v.4, no.4, 1961, 703-711

TEXT: The authors apply the helical coordinate system proposed

by R.A.Waldron (Ref.4: Quart J. Mech. Appl. Math., v.11, 4 (1958))

and averaged boundary conditions to obtain the dispersion

equs tions and formulae for the attenuation of TE and TH-helical

waves in a tape helical ‘waveguide. There are 6 figures and ég
€ referenzes: 5 Soviet-bloc and 1 non-Soviet-bloc. The reference

to an English language publication is quoted in the text.

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet
(Khar 'kov State University)

SUBMITTED: January 31, 1961
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s/109/61/006/001/010/023
Unilateral wave propagation in ... E140/E163

vector ellipse eccentricity. The present authors have previously
({Ref.3) published an electrodynamic solution of the problem for {r
lossless systems. The present note solves the same problem for
systems with dielectric and magnetic losses having a ferro-

resonant character. The analysis predicts directivities of up to

8:1, a result useful for the design of ferrite attenuators for
TWT-amplifiers. On the basis of the formulae obtained curves

have been calculated which permit the following conclusions.

(1) The directivity has a maximum in the neighbourhood of a

resonant frequency, of the order of 8:1. (2) The dependence of
attenuation of magnetization for a given magnetic field is weak.

{3) At frequencies equidistant from resonance the attenuation
increases as the magnetic field decreases, () In the presence

of high dielectric losses frequency bands are possible in which

the backward attenuation is lower than the forward attenuaticrn,

Thus the dependence of attenuation ratio and of absolute

attenuation on the dielectric loss have the same character. It

is necessary to take ferrites with the lowest possible

dielectric loss.

Card 2/3
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There are 5

ASSOCIATION:

SUBMITTED:

Card 3/3%

21432
5/109/61/006/001/010/023

figures and 5 references: 3 Soviet and 2 English,

Khar'kovskiy gosudarstvennyy universitet im,
A.M. Gor 'kogo

(Khar ‘kov State University imeni A.M. Gor’kiy)
February 15, 1960

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2"



TR S TEOTLAT A L S el M S 1R AT De B A R

"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2

: s

2 ;
5/109}%%3006/001/011/023
E140/E163

Coaxial delay line consisting of two opposed helices filled with
magneto-dielectric medium

There are 8 figures, 1 table and 5 references; 2 Soviet and
3 Engl isho

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet im,
A.M. Gor'kogo
(Khar'kov State University imeni A.M. Gor'kiy)

SUBMITTED: April 2, 1960
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5/169/61/006/604/018/025
79000 | E032/E514

AUTHORS : Shestopalov, V.P. and Yakimenko, I.P.

TITLE: On the Attenuation of Slow Electromagnetic Waves
in a Plasma Rod Located in the Longitudinal
Magnetic.Field
) PERIODICAL;: Radiotekhnika i el ektronike, 1961, Vol. 6,
. No. 4, pp. 653 - 654 '
TEXT: The dis

persion equation for a Plasma rod in a :
longitudinal magneitic field was

investigated by Faynberg and
Gorbatenko (Ref. 1) without taking losses into account. Thiis
equation was obtained by Bulgakov et al in Ref. 2, and jis
of the following form

Vv

Inly | Vs - AT
"’7317““‘2/,?{“‘ (ot 0 fi1f 78

Koo " Tel K2,

K
—le—t—te s Y Ko Sl B g (1)
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_ c' is .the velocity of light in vacuum,
~-a 1is the radius of the plasma rod,
I (x) and X (x) are the modified Bessel
0 functions of the first
_and Second kind. .
Eq. (1) can be used to determine the dispersion of slow
electromagnetic waves. It holds in the shaded region of
Fig. 1. This region is bounded by the. curves e, =0,

éez = 1 and ({6x2 = 2(0 = 1)/(0 - 2) where ¢ = o /m
W, is the Langmuir plasma frequency.{

" the waves is not too large,
‘can bhe expended and only the
m > 10 , the dispersion equat

and

If the attenuation of '“

then the various terms in Eq. (l)
llnear terms retained. For ,f
ion assumes the follow1ng 51mplej;

form R
.oy

. r | Card 3/!’_@,
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% ﬁ%%=i_mw‘; ‘f”W&bTwu" f, }
' 3] ' 18

In these relatifns Y is the effective collision frequency
' T in the plasma,.and o )
(/1 ), (K;/K_ )' are the derivatives of the
: . . - Bessel function ratios with
respect to the argument.

The arguments. of the functions I and Kl.are respectively

1
equal to B‘\/séa/e' and Pp'a . The expressions in Eq. (5)

will hold if the working .frequency is very different from the

. gyrofrequency (o°£ 1) . These formulae are shown graphically

N in Figs. 2 and 3. . .
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AUTHORS: noztonalovr, : / . . Bulgakov, B.M.

TITLE Ll tionl oz iment enalysis of helical-dielec-

L4
[y

PIRIODICAL: Radi wrriks 2 clektronika, v. 6, no. 7, 1961,

T5XT: Dielectric and antenrae are widel y used in SHF range
as the zntennae for t They consist of sections of a
Gieleciric or nelicel Vebaldes, ulo.Lb vwhich the electromagnetic
wave can ve propagate d with a phase velocity v. less than the velo-

city of light e in the free space. In a helical dieleciric antennae
there should be proonrties common voth to the nelical and to:. the di--
electric antenna. In nﬂrulcu_ar, its geonmetrical dimensions, -for gi-- .
ven zngle of the helix ¢ and for given dielectric constant £, shoulé
be sne.ll r. In the nresent article the theoretical and expe*‘l‘_vn,\,al
acntennze is presented. The theoretical analysis is,
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. Y 5/109/61/066/007/012/020
Theoretlcal end experimental .,. D262/D306 o '
- .":)'
_ sin 922 2 ' o i (9 ) '
= b= |
2

the non-resonant term of which is ‘

o 'ﬂ)__f_l" 2 { 1 . 2
S “[(k,a) tg?y —_el+e,—_1——+_l_ sm\plnA—.
,“’—u 2

Il

(10) °

The increzse in time delay in the helix dielectric waveguide re-
1ts in a greater directivity of radiating into the free space
wergy. This is establishedqby applying Xirchhoff's integral me-

oéd

/ cos @ 1 -\ o ; -
i - s o _ 2 2n s

- ie—-ik.n 2 "t( IS ;'“) =
E.\[ = Q € dz o
5 .

R S 7 (g, ©, ®) dO, B (13)

PSR

[\)
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s/057/61/031/003/010/019
The theory of a modified spiral with cross... B125/B209

be steady. £ and ¥ denote the field strengths on the surface S dividing

the valume V into the regions 1 and 2; 5>oe,h denotes the electric current

and magnetic flux, J? g the linear homogeneous operators of the magnetic
and the electric impedance, respectively, on the surface S on the side of
region 1 and 2, respectively. When the Ritz method is employed, and & and

'Y are approximated by linear combinations a1CH + 32ab + cee + anon, the

condition (1) for the functional K © 1 4111 consist of the system of
equations 3K ’h/aa = 0 representing the variated parameters. These

equations play the role of approximate boundary conditions. Fig. 1 shows
the modified spiral with the counter-winding and the path of the currents
on its surface. The current is approximated by the double Fourier expan-

!xut

sion j_ Z j., PRl KK ’ ] (2) i

f— 1m (Aeub) Km (ﬁur) _.._ . —_ h.am ) {mP {0 :J
& 2{ b | (Jorm = Joen) 7€, o
], 8 a)K ( ) —fhyr (mp lw! :
Card'2/11‘ H,= 2 —Baa {K 0.9 L.0.r )}j " e "%e",
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The theory of a modified spiral with cross... B12 B209

I K ~are the modified Bessel functions of m-th oraer, ,B = h2 k2 h ’_- ho

+(21!n)/D h) = o/v , k = of/c (@ - frequency, c - velocity of llght) The

-
authors employ the expansion J = 5 a}u\)(‘) 5 The problem is solved in
1] 13

simple one-term approximation. When the charges do not accumulate on the
band edges, ,jz and ,jq7 read as follows:

-i‘%(%"b*‘)' _’%"b<‘<—%+b- T — PR PET + Foi
%('[i)"'”""’)- —%—b<=< —'Lz)—-'-b- — Po<P<Fo:
* — G wbsrs—, — o< <P0i ©
o - —2‘% (=4, —b%ng, — FoRF<TFo0:
'2%— (z -+ b), —b<zgd, R — PoRPET -+ Foj
A, b<z< 5 b — b, % — PKPET + Pgo
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. : 2=nb
R 2sin—pR—
. . A sinm9 D W 111
Jmo=A2‘?oD; .]nnn’:'—zi : i"”: . (ZEI_Z [( 1) 1][( 1) 1]:
b . ©)
g sin 220 '
o, . aA si D L 1\ —
_,‘m:O; Jonm = 5" nm':?a iy [(’_1) 1] [( 1) 1]'
D
and the dispersion equation has the following form: .
2 Bu hea \ 2 : ,
LAWK, G Bd -+ > {’m@na) K. (p_«:)(-——z;’m "Ea") - 07(
n, m#0 - A
sind 2znb
, , k2a? ) sinimy D
AR | TR T
D

X[(—1y —1]{(=1)" —1]=0. Q)
uation of a spiral with counter-winding
besides the zeroth harmonie, it contains

This equation differs from the eq
above all in the double sum and,
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only odd harmonics with respect to z and ¢. The following are the con-
ditions for zeroth and first resonance: hoD/Zn &£1; h b/ 2w &1 (8). 1In

this case, Eq. (7) assumes the form
(9

vhere const1 and oonst2 depend on the parameters of the system. With long

waves, there are no essential differences between the dispersion curve of

a spiral with oross winding and its modifications, for the structure of
both systems differs only insignificantly, and their dispersive properties
are much alike. A shorter radius of the system improves dispersion but
increases the ratio vz/c. A broadening of the metal band has a similar
effect. The following holds for any parameters: At 0.3-0.4 ¢ka 0.8-0.9,
phase velocity 2 and group velocity Ver decrease. Near ka = 1 (0.8 - 0.9),

V& has a minimum and Vgr tends toward zero. For oo().g{D in the range

0:3<<ka<<0.8, the zeroth harmonic becomes the minus-first, spatial
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resonance is not present, and the higher harmonics make a considerable
contribution to dispersion. The energy transferred by tne main component
of the field is significant only in the range of zeroth resonance, and
decreases considerably already at ka = 0.2. Fig. 6 shows the energy
density W for the first three components of an ordinary spiral (1), 2
double spiral with cross winding (II), and of the system under considera-
tion (III). The impedances of these systems are intercompared in Fig. 7.
In the range of Ag’ the differences in the configurations of the spirals”

become essential and their dispersive properties differ greatly. The
dispersion equation for the case 18 reads as follows:

~ D2 e, -’ln‘ ’_".’._— e .
l %Iu (Boa) Km @oa) a® 0 m2 [( 1) +1]
sin? Eﬂb— l ’
— kool SLEAK G el =118 > LEAKFX f
n#0 (T) m, nA0 ‘
Bu ha\?  Ea? : g sin? sind E%g' %
A L L +——a,—-lm 8.a K (B.c —\% —
Card 7/11 x(?%m_ s.a) w1 (29) Ko (29) (gug)
X[ —1}[(—)"+1]=0 (11)
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nunerically by successive approximation. The roots of these equations are
given in Table 4. Fig. 3 shows the dispersion curves in coordinates, as
"used by Chodorow in Ref. 2. It is concluded that the system studied has
the same quantity of spatial harmonics as the bifilar winding investigated
by Chedorow. There are 4 figures, 4 tables, and 6 references: = Soviet
and 4 non-Soviet. The three roferences to English-language publications
read zs follows: L. Stark, J. Appl. Ph., 25, no. 9, 1954; C. K. 3irdssall
et al., IRE Trans. on ZD, Ed-3, no. 4, 1956; I. E. Newin, IRZ Trans. on =d,
1952, 4pril, p. 1959.

ASBOCIATION: Khar'kovskiy gosudarstvenuyy universitet ium. A.
(Khar'kov State University imeni 4. K. Gor'kiy)

Mo

SUBMITTZD: July 8, 1960
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AUTHORG : Shestopalov, V. P., ana Trettyakov, 0. A.
e T e e
TITLL: wualitative analysis of dispersion equations of some

cylindrical w=riodic structures
FLRICDICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 11, 1961, 1379-1387

TLXT: The authors analyze the dispersion equations for soume retarding
periodic structures ot the cylindrical typeestablished by a variation
method of ii. Chodorow and k. L. Chu. (J. Appl. Phys., 26, no. 1, 1955).

. . > 2 . . s
The sclution of curl curl & + k' &s = O with the boundary conditions
{H » 5] = 0 is equivalent to Lhe cetcrmination of k2 as minima of the
- ” 2 o A . o . i
functional k~ = }J &l dv/|\curl curl &l dv for the same boundary conditions.
v v
Yhis corrcsponds, in first approsimation, to the disappearance of the flux
of complex power frum a volume YV of the system, the volume being wholly or

partly enveloped by a concucting surface: \f;i dv =\(JZBZ+J$EV+JrLr)dV =0

Card 1/5¢J v v
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AUTHORS: Shestopalov, V., P..and Yatsuk,; K. P.
TITLE: Methods of measuring the dielectric constants of materials

at superhigh frequencies
PERIODECAL: Uspekhi fizicheskikh nauk, v. 74, no. 4, 1961, 721755

TEXT: The present article summarizes the most frequently employed methods
of s-h-f measurement of £ and tan J, First, problems on the classifica-
tion of these methods are dealt with. The following clagsification has
been adopted in most publications: 1) methods using waves in the free
space; 2) methods using directed waves; and 3) resonance methods. The
method of directed waves, most frequently employed, is in its turn divided
into subgroups: the twin-wire, waveguide; and coaxial-line methods: in

the twin-wire line method, the following variants are distinguished: the
first and the second method of Drude, the plate method of D. A. Rozhanskiy,
and the method of V. V. Tatarinov. The other groups are subdivided
similarly. From the general physical point of view of the interaction
between field ani matter, all the methods may be subdivided into the four

Card 1/4
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main groups stated hereinafter: 1) methods basing on investigation of the
field of stationary waves in the dielectric investigated; 2) methods
basing on consideration of such waves as are reflected from the medium
investigated; 3) methods basing on investigation of waves penetrating the
medium; and 4) resonance methods. At last, attention is drawn to papers
of N. A. Divil'kovskiy and M. I. Filippov, who determined £ from the
change in temperature occurring in a small dielectric sphere in the h-f
field. In the following, the most important methods are described, first
the methods using fast waves. 1) Investigation of the stationary wave
field in the dielectric: £ is determined from the well-known formula

. 2 2 “min .
£;(A0/Adie1) , and the loss angle from tanos.=:I E__° Moreover, the twin-
wire line method of V. I. Kalinin and the coaxial-line method are briefly
outiined. 2) Investigation of waves reflected from the dielectric.
Subject of discussion is chiefly the short-circuit line method, followed
by a description of its variants. Limiting cases, such as a dielectric

without losses and another exhibiting high losses; =zre discuijed in detail.
Simple experimental arrangements used for measuring € and tan by means of

Card 2/4
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reflested waves are described. }) Methods for determining £ by means of
penevrating waves: The simplest experimental arrangements for measuring
£ and %tan d~are described: 4) resonance methods permit the use of any
transmission lines (twin-wire, coaxial, or waveguide)q The methods
differ in that the system is either completely or only partially filled
with a dielectric. At frequencies 7/3n109Mcg volume resonators are used
for measuring £; that is, iwo types of them: one type working on the
basis of 5011»type waves, and the cther working on the basis of Eo1o-type

waves., Among other items, the semi-coaxial-type resonators of G. V.
7akhvatkin, which are used for measuring & and tan J°, are described in
detail The next part of the work discusses methods basing on the use

of slow waves., Waves whose phase velocity is less than c are to be filed
among this class of waves 1) Measurement of £ in solid dielectrics. &
The retarding spiral system is completely filled with a dielectric; b)
determinztion of £ in case of a gap existing between the cylindrical
dielectric and the spiral 2) Measurement of £ in liquid dielectrics:

a) The spiral is completely immersed in the dielectric; b) the liquid is
contazined in a tube 2) £ -measurement by means of a spiral waveguide in
s metal casing. 4) Determination of tan J\by the spiral-waveguide method;
Card /4
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AUTHORS : W, Yakimenko, I.P., Fil', V.D.
TITLE: The propagation of unsymmetrical electromagnetic waves

in a plasma column and their radiation

PERIGDICAL: Izvestiya vysshikh uchebnykh zavedeniy.
' Radiofizika, v.5, no.l, 1962, 176-179

FEXT . The dispersion equation is derived for the propagation of
unsymmetrical electromagnetic waves in a plasma column with a
longitudinal magnetic field. The solution to this equation is
presented graphically and shows the various regimes of
propagation and cut off frequencies. The dispersion curves
calculated from this dispersion equation are also shown
graphically. The phase velocities of waves of different types
depend strongly on the frequency, the plasma parameters and the
longitudinal magnetic field. A normal and an anomalous
dispersion is indicated. Approximate polar diagrams are
calculated for dense plasmas in a magnetic field, These polar
diagrams are symmetrical with respect to the axis. Numerical

calculations made for waves with an index n = 1 show that the
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AUTHORS @ EEEEEEEE;9X4—!LE" Yakimenko, I.P., Prokhoy, V.V,
TITLE: Non-symmetrical clectromagnetic waves in a spiral
waveguide with longitudinally magnetized ferrites

FERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy.
Radiofizika, v.5, no.l, 1962, 179-183

TEXT : The dispersion equation is derived for this case and
compared with the n-th propagation resonance. The form of the
wave spectrum is shown graphically for two values of u where
u = wpa/c (w” is the gyrofrequency, a is the radius of the
spiral), indicating the regions where slow and fast waves are
propagated and also the regions of no propagation. Dispersion
curves are obtained by graphical analysis before and after
resonance for the case when the direction of wave propagation
coincides with the direction of the magnetic field and also the
converse of this, The direction of the magnetic field ’
influences the phase velocity of the waves. The distribution of
the flux density for various types of waves is calculated using
the usual expression for flux density of monochromatic waves
Card 1/2
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AUTHORS: Yakimeno, 1. P and/ﬁgggjggg}gzL;iL;El

TITLE: An echrimental jnvestigation of the heiix—ferrite
waveguide

PERIODICALS Rudiotekhnika i elektronika, v. T, no. T 1962,
1115-1122 :

pELT:  Two configurations are studied: (1) ferrite cylinder inside

the helix, (2) ferrite surrounding the nelix. Helix and ferrite

are in both case laced in a coil producing homogeneous axial

magnetic field. ° ing ] ratio (a function of fre-
duency) was . Since the phase velocity of
the ¢ bac) L i waves 1s different, the wave-
length i £ the measured standing wave ra-
.tio but wa i i i £ a moving probe X
with that (thro i the 7
measurements were performed a ' i

—magnetic field between 150 and 1000 oers
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stant of tne ferrite employed was £ £ 9. The conclusions are a8
follows: If the nelix is in the ferrite jacket the forward wave 18
more attenuated; 1T the ferrite is in the helix the attenuation 18
larger tor the backward wave. This agrees with the corresponding
conclusions ol B. i, Bulgalkov, V. p. shestopalov, L. Ao shishkin

and I. 2. {akimenko &Radiotekhnika i eclektronika, 1961, v. 6,

no. 1, ©t1) and can be physically explained with the fact that the )
direction of rotation of the a.c. magnetic field (perpendicular to
the d.c. magnetic field) depends on the relative position of helix
and ferrite. 1f the ferrite is outside the nelix, the elliptic po-
larization is negative (in accordance with earlier work), which
makes the attenuation larger for the forward wave. The ratio of
forward and backward attenuation can be influenced by the choice
of the gap petween nelix and ferrite but the introduction of the
gap increases the attenuation in both directions. The authors be-
lieve that filling the gap with dielectric can further improve the
non-reciprocal character. Increasing the spacing between the turns,
the absolute level of the 1osses decreasesB, which is due to the

—fact that the proportion of surface waves decreases. The phase
card 2/3 4 s/ l::’-)/'g,'/.‘ﬁ6,'56//’:/0/b13 '
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AUTHORS s Yatsuk, K. P., and Shestopalgzl_y. P.

TITLE: ~ Variant of the resonator method for a spiral waveguide for
measuring the dielectric constants of a substance at super-
high frequencies

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 1, 1962, 119 - 126

TEXT: The advantage of the given method consiats in that the arrangement
of a dielectric on the resonator axis impairs its quality only slightly.
The Maexwell equations were solved for an anisotropicelly conductive
cylinder and an ideal isotropic dielectric. The resonator was divided
into three sections (Fig.1), into the dielectric (diameter 2b) within the
spiral, into the space between dielectric and spiral (diameter 2a), and
into the space between spiral and sugroundgng cylindrical metal casing
(diameter 2R) and the solutions for E and H were adapted to the boundary
conditions.
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6, b 2n
€ 2}‘_1__“'__”‘0*[ P:_K(;,z ); (9)
’_(1— )

a A

M—E =27k
was derived forg,l ,K are the modified Bessel functions, X is the wave-
length of the lagglng wave and Af is the shift of the resonant frequency
if a dielectric is introduced. tr .6 is calculated from Q = @%— ~and

3
' tanbd = 6/5&_ where Q is the quality factor, W the energy accumulated in
the resonator, Ps is the power loss. Tor small samples a formula for tanb '

could be derived by substituting the field quantities in W and Ps.- In
this case W and PB were assumed to be sums of the Wi and Psi’ respectively,

in the three secvtions of the resonator. The measurement of tand with
known € and A _ is thus reduced to the measurement of the resonator quality
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factor with and without dlelectrlc \ ” quE
tahf= o -q-’- 1, —ffz G+ M—x| - (16)
® \Cosu ) “3 %00
M= [0 (ksa) — =25 (hb)z a —£) Goo- (A) |
4 23 kb LAy —9) -
A,_A[1+ k2b% (1 —e) In ] B,=- A (k;b) ,
a®, (@) =aA’G, ' B —
— {1y Gesa) -+ kb (1 — ) [ Lo (s In 54K (ksa)] (1, (kesa) +
() 1 —9 [ Ak n’P —Ki k) ]}, (112)
kb 1.
b (b)—bA’{1+ (kb)? [ 5 Inksb —In=3 BV 7 st +-
k3b kb
z(k,b)’(l——s)[zk,bl B _ 5 ]}
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B125/B108

Agranovich, 7. S., Marchenko, V. Ay anQ:EESﬁESBEEBXL‘XL—EL_
Diffraction of electromagnetic waves on plane metal gratings
7hurnal tekhnicheskoy fisiki, v. 32, no. 4, 1962, 381-394

The authors have calculated the diffraction of a plane polarized
omagnetic wave incident perpendicularly upon a periodic grating
to the x-axis in the XOY plane (Ey, E,» Hy’ H, = 0). 1 is the
& is the gap width. The metal is & perfect conductor.
w0 special cases of B polarization (Boll OX) and H polarization ( o 11 aX)
be calculated similarly. The sought electrical field is

o TER, 2xin
E,=e" > a,,e‘ * {'-,) el 1 (z>0) (3)

fp=—1

veg o +d

v30g

above the grating (superposition of the incident and reflected fields) and

«VTLT(;_IE)—{";:“_:' (Z<0‘)" (3')

——
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tre infinite set of eguatiicns
) ‘nj 1 ‘(
. { . (13 S—__ N .
xm::-mooV‘,’"———zXVm—&— }_‘x,‘ ~ e Vo 2R, (m5-0),
a0
. . . ini
0=r/~b(\/°——sz°+S‘ X,—¢ Vr-+2cR,,
v 0 0 L n " [19)
nFl A
O L ind
BT AR 7 SO Ve N e WL Y
—b, = ixb Vi @V XX % +2¢R,;
n#0 \
Xp™— b,,n. . .
A Eomrememmm " mssamAnen PR 2L R P caimtaiad .
for determining bgs X and t_, where X, = b _n. (19) can be solved \
il e
~umerically €e.5- by successive approximation if & is sufficiently gmall.

mhe authors consider tne case in which 0<xn<d3 (so that E,,1, &+2, 5+5 are
+

~

o2 the crder of unity Tn this case,
nold any Longer, the shortwave one does not yet.
at every |nb>ll a finite set of equations:

the longwave approximation does not
(19) gives with £, =0
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as follows: G. L. Baldwin, A. E. Heins, Math.

ASSCCIATION: Piziko-teknnicheskly institut nizkil I
(Physicotechnical Institute of Low Temperatures AS UkTSSR)
Knar'kovskiy gosudarsivennyy universitet im. 4. X. Gor'kogo
(Knar'kov State University imeni A. M. Gor'kiy)
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AUTHORS : Yatsuk, K. P., Shestopa}gxl_v. P., and Lyashchenko, V. A,
. TITLE: Limits of applicability of the method of a helical waveguide
for the measurement of dielectric .constants in matter

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 9, 1962, 1102 - 1103

TEXT: It was shown from geveral measurements on spocimens having known
dielectric constants that the results of measuring £ of a VHF material
under investigation depend on the geometry of the helix and specimen as
well as on the frequency range used. In order to elucidate this influence
and the limits of applicability for the formulas previously derived (v. p.
Shestopalov, K. P. Yatsuk. ZhTF, XXIX, 7,-819, 1959; ZhTF, XXIX, 9, 1090,
1959), dispersion properties of the systems helix-dielectric and helix-
laminated dielectric (liquid in a tube) were investigated by comparison of
. calculatei and experimental dispersion curves. Conclusions: The calculated
and experimental curves, observed in a certain frequency range, are in
agreement if the ratio between the diameter of the specimen, 2a, and the
length Ag of the retarded wave is greater than unity. This confirms that
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SUBMITTED : June 17, 1961 (initially)
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| AUTHOR: Yatsuk, K. P Sh

| CITED SOURCE: Uch. zap. Khar'kovek. un-t.
L 168-172 ¢ .

| mOPIC TAGS: helical waveguide, pe

. the sample. On the basis of conducted: experimental studies it is es
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TITLE: The limits of applicability of the heueal 'ave;_tl_ide method for meamlrins,
the permittivities of a subsgtance -

v. 132. 1962. L3 Radiofiz. fak.. _v. ’7.

mittivity. liquid dielectric. wavelenst._,:,

TRANSLJ\TION' It is shown ‘that the accuracy in detemixd.ng the peuittivityﬁ by -

the helical waveguide method depends essentially on the geometry of the ‘spiral and
tablished that -:’

when D/lsd (D is the diameter of the solid sample, 3 is the length of. the attemt

ated wave) the. yalue of & differs sharply from its true value. i'rhere are: given thb
1imits of DA for which 8 15 deterained 'ith the requi.red _accuraey.
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that these assertions are correct is strengthened by pxperigénfhi‘dhth.' For the .

e can be determined increases with increasing € of the tube: when £ nf the: tube

is greater than that of the dielectric,the ulug;_g.';snlgg‘sl_,sv,vjri”i;;h_ an error of”
the order of 10-15% in determination of é , Gives the results of an experimental
determination of £ for liquids in this ‘rgnge‘.: S R T S
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:c:l;;:;on NR: AP3000159 S/0141/63/006/002/0353/0363 |
AUTHOR: Tret'yakov, O, A.; Shestggaloy, V. P, ,—.\7331

TTTLE: Electromagnetic-wave diffraction at a flat metal srray supported by a
dielectric layer 25B

SOURCE: Izvestiya vysshikh uchebrykh zavedenly, radiofizika, v. 6, no. 2, 1963, ‘
353-363 .

TOPIC TAGS: electromagnetic-wave diffraction, metal array

ABSTRACT: Metal-strip arrsys for filters, polarizers, artificial dielectrics,
etc., have been materialized either as rigid ribbons of a definite thickness or as
thin coatings on a dlelectric plate. Design formulae are ususlly based on an
infinitely thin array in space. The article investigates methematicelly the
effect of an isotropic dielectric supporting plate on the diffraction
characteristics of such an arrsy. The diffraction field is found for arbitrary
wavelength, strip width, dielectric thickness, and erray pitch by the method
developed by Z. S. Agrenovich, et al. (ZWIF, 32,382, 19623. Approximate
formilae for reflection and transmission coefficients are .glven, eg well as the
resi.xllis of computations that used these formilae.

7

Card Khar'kov State University
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ACCESSTON NR: AP300160 S/0141/63/006/002/0364/0372 *
AUTHOR: Tret 'yskov, O, A.; Khoroshun,D, V.; Shestopalov, V, P, 7—,;

TITLE: Electromgnetic-waw-re diffrection a.t-a planar shielded arrsy (normal
incidence case) 255

SOURCE: Izvestiys vysshikh uchebnykh zavedenly, radiofizikas, v. 6, no. 2, 1963,
364-372

TOPIC TAGS: electromaénetic-wave diffraction, shielded metal arrey

ABSTRACT: The mathematical method suggested by Z. S. Agranovich, et al. (ZhTF,
: 32, 382, 1962) is used to solve the problem of diffraction of a planar
) electromagnetic wave normslly incident upon a shielded dielectric~filled array.
. The fiate-strip array is parallel to a perfectly-conducting plane, and the space
between them is filled with an isotropic dielectric heving an arbitrary
permittivity, Arbitrary relations between the wavelength, array pitch and strip
width are considered, The sbove structure is important in exeamining the double-
mirror entenna arrays and also in investigating the propagation of
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ACCESSION 3NR AP3000160

electromagnetic waves in ring-type and helical waveguldes that operate in a
dielectric medium, Orig. art. has: 17 equations and 6 figures,

ASSOCIATION: KXhar 'kovskly gosudarstvenny*y universitet (Khar'kov State

University)
SUBMITTED: 30JunS2 DATE ACQ: 12Jun63 ENCL: 00
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L _10000-63 BWT(1) /BDS/EEC (b)~2-~AFFTC/ASD/ESD-3-~1JP(C)
ACCESSION NR: AP3000991 " 8/0109/63/008,/006/0950/0958 52
AUTHOR: _Ador.ina, A. L.; Shestopalov, V, P 57

TITLE: _Diffraction of electromagnetic Eves\in g plane metal grid with screen
7

(case of arbitrary incidence)
SOURCE: Radiotekhnika i elsktronika, v. 8, no. 6, 1963, 950958
TOPIC TASS: EM wave diffraction, diffraction in a grid

ABSTRACT: An analysis is given of the diFfraction of EM waves which pass through
an infinitsly thin, perfectly conducting metallic grid and impinge on an

adjacent parallel metal screen., With the assumption that wave polerization and
angle f incidence are arbitrary, equations are derived which define the
rasuitant E and H fields in the grid apertures as well as in the metal elemexnts
of grid and screen, The dimenslonal varisbles are grid aperturs, grid wire width,
ani spacing between grid and screen, all exprassed as ratios of incident wave
leagth, By way of illustration, the particulsr case is considered where the B
veztor is parzllel to tk2 grid wires and the problem reduces to the similtaresus
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ACCESSION NR: AP3000991 /

olution of

3

skowing the reflection factor as a function of the above dimensions and of engle
incidance; on considsration of the diffrsction spectrum, it is seen that the
tion factor increases generally with angle of incidence for the

o]

i
eflec
undamental,

=y oy

ct

hat with sufficiently remote spacing of the parsllel screen from the grid the
problem reduces to one involving the grid alone -- a cese 2lready analyzed by
Agranovich, Marchenko, and Shestopalov (ZhTF, 1962, 32, L4, 381), orig. art.
has: 5 figures and 19 formilas, .

eight equations., Graphical resulis are given for this solution,

but decreases with the angle at harmonic fraqusnecies. It is not=d

ASSOCIATION: Khar'kovskiy gosudarstvenny*y universitet im. A, M. Gor'kogo (Khar'kov
State University) _
SURMITTED: OlJun62 DATE ACQ: 01Jul63 ENCL: 00
SUB CODE: 0O NO REF S0OV: 002 OTHER: 000
bm/ 44—
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TRET'YAKOV, O.A,; SHESTOPALOV, V.P,

Controlling the radiation from a plene-parallel layer by means
of gratings. Opt. i spektr. 15 no.5:709-712 N '63. (MIRA 16:12)
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P oo 1/ "B p001322 8/0057/63/033/006/0641/0651 7/ ?

: ;wrxoa: Adonina, A, I.; Shestopelov, V. P. 7

TITLE: Diffraction of electromagnetic waves obliquely incident on a plane metallls
grating backed by a dielectric layer '
A

Y .
SOURCE° Zhurnel tekhnicheskoy fiziki, v. 33, no. 6, 1963, 641-651

TOPIC TAGS: diffraotion, gratings, transmission q
ABSTRACT: The problem of the diffraction of plane electromegnetic vavég,obliquely i
incident on a thin infinite plane metallic grating backed by a dislectric layer of |
finite thickness is solved for the case in which the plane of incidence is normsl !
to the rulings. Seversl curves are given showing the transmiassion coefficlent for :
the directly transmitted beam as a function of wavelength for a number of angles of f
incidence and values of the ratio of metal to open space in the grating. The curves’
ell refer to the case in which there is no dielectric backing., The points at which
spectra of successive orders first appesr are marked on these curves by peaks or ;
changes of slope. From these curves and others not published, the authors draw the
following conclusions concerning the transmission coefficient for the directly
transmitted beam: 1) The transmission coefficient decreases with increasing angle
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